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The present invention relates to air or gas in- 
sulted or coaxial cable. This application fs a 
division of app]icant's copending application Ser. 
No. 646,464, flled February 8, 1946., now Patent 
2,434,073. 
Coaxial cable of the air or gas insulated type 
used commercially in wide band high frequency 
circuits is conventionally comprised of two co- 
axially arranged conductors which are held apart 
by insulating discs provided ai spaced points along 
the two conductors to support the inner conductor 
centrally within the outer conducto and thus 
provide a dielectric air or g«s space therebetween. 
This construction is hot only costly, but requires 
that the cable be formed in relatively short 
lengths or sections which must be joined in order 
to obtain a cable of any considerable length. 
If is an object of the present invention, there- 
fore, to provide an improved air insulated or co 
axia! cable that may be continuously formed to 
any desired length. 
It is another oïoject of the invention to provide 
an improved coaxial cable structure which may 
be economically constructd on a continuous and 
fully automatic basis and yet is of rugged con- 
struction, such that it may be roughly handled 
and distorted in use without loss of its electrical 
properties. 
It is still another ob]ect of the invention to 
provide an insulating filament of improved con- 
struction uniquely adapted for use in continu- 
ously forming the improved coaxial cable herein 
disclosed. 
The invention, both as fo its organization and 
method of operation, together with further ob- 
jects and advantages thereof, wfll best be under- 
stood by reference to the following speciflcation 
taken in connection with the accomps.nying draw- 
ing, in which: 
Fig. 1 is a side view partially in section, illus- 
trating a segment of the flnished cable charac- 
terized by the features of the present invention; 
and 
Fig. 2 is a sectional view taken along the lines 
2--2 in Fig. I. 
leferring now to the drawings, the present im- 
proved air insulated or coaxial cable is there 
illustrated as comprising a continuous filamentary 
element ! of plastic insulating material wound 
into helical convolutions 13 disposed along the 
length of the inner conductor 2 of the cable, 
and so constructed that certain thereof, i. e., the 
convolutions   are radially spaced from the con- 
ductor to support an outer sheath , and others 
thereof, i. e., the convolutions $ engage the 
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conductor [2 at spaced points along the length 
thereof fo support the radially spaced convolu- 
tions [3« from the conductor. 
hore speciflcally considered, the filament ! 
 is made of a heat settab]e or heat annealable 
plastic which bas the property of being settable 
in a flxed configuration, either when heated to 
a predetermined temperature, or when heated to 
a semi-plastic state and then cooled. Speciflcally 
l 0 this filament may 'be formed of a phenolic resin, 
a methyl methacrylate resin, a vinyl chloride ace- 
tare resin, a polystyrene resin, a polyvinyl chlo- 
ride resin or any material having simflar proper- 
ries. This filament is of novel construction. As 
]  best shown in Fig. 1, the filament is of generally 
Z-shaped cross-section and is provided with 
rabbets on opposite sides and ai the opposite mat- 
gins thereof so that if may be formed into helical 
convolutions with each convolution interlocking 
o with the adjacent convolution to forma rabbeted 
joint. The surface !« of the filament, which is 
adapted to contact the conductor , is shown 
as being arcuate, but may be any non-planar 
surface that will provide minimum contact, i. e. 
'' a line contact between the conductor  and the 
filament !!. This minimum contact is an im- 
portant feature of the improved filament, because 
tests have established that ai ultra-high fre- 
quencies dielectric losses decrease with a decrease 
3o in the amount of contact between a conductor 
and a dielectric. Preferably, the outer surface 
!b of the filament is planar in order that the 
interlockin convolutions of the filament may 
form a member having a substantially continu- 
35 ous outer surface. This is especially desirable if 
the outer sheath  is a non-conductor. If, how- 
ever, the sheath 2 is a conductor such that the 
structure forms a coaxial cable, and if dielectric 
losses are tobe reduced fo a minimum, the sur- 
4o face / may also ïoe a non-planar surface. As 
wfll be understood, the plastic filament ! 
possesses elasticity so that the cable may be bent 
through a fairly short radius, if necessary. 
The improved method and apparatus used in 
,i' continuously making the present improved cable 
are fully disclosed and claimed in applicant's co- 
pending application Ser. No. 646,464, now Patent 
2,434,073. Briefly, the method embraces the 
steps of continuously moving the inner conductor 
50  longitudinally, winding the continuous ff]a- 
mentary element  | of insulating material about 
the conductor  to form the helical convolutions 
which surround the conductor , actuating a 
winding mandrel to so change the diameter of 
. winding that the convolutions |« are radially 



spaced ïrom the conductoï 2 and conVolutions 
|3b engage the conductor 2 af spaced point 
therealong, and then forcing the adjacent con- 
volutions toward each other te increase the over- 
lap between the complementary rabbets of the 
filament I  and thus ferre a continuous unbroken 
sheath around the conductor 12. During the 
last-described Step, heat is applied te the convo- 
lutions 13 te effect setting thereof with fu]l over- 
lap therebetween. 
Frein a further consideration of the drawing, 
it will be noted that the resulting insulatiug 
supporting structure comprises spaced grovps of 
convolutions 13a of equal diameter which are 
radially spaced frein the inner conductor 12 and 
are alternated with convolutions b which enï- 
brace the conductor 12 and serve te support the 
radially spaced convolutions 13a frcm this con- 
ductor. If wi]l also be understood that since 
the thermo-plastic or thermo-setting filamentarF 
element Il is heated te its setting or annea]ing 
temperature incident o the formation of the 
convolutions, a permanent set is impared te the 
convolutions 3 which enhances the tendency of 
these convolutions te reassume the formed posi- 
tioos thereof when distortion pressures imposed 
thereon are relieved. 
Concurrently witl] formations of the helica] 
convolutions 13 in the manner just descïibed, 
the outer sheath 2 of the insulating or con- 
ducting material is progressively wound arcund 
the convoluions I3 te complete the cable stïuc- 
turc. This material is in strip ferre and may be 
self-adhering se that the overlapped cdges tbere- 
of are bonded te prevent separation .P.er the 
cable is completed. The strip msy be foi'ïned of 
tape or foil material or of a suitable b:.'aid, it may 
also be composed of a wound or braided con- 
ductor consistin of conductive and insula.ing 
strands. Prefeïab!y, the direction of spiïai of 
this strip is opposed te the direction of spiral 
of the filamentary element Il. Oppcsed spir?i- 
line of the element and the strip enhances the 
supporting action of the convolutions 3 and thus 
serves te enhance the riidity of the comp!eted 
cable structure. 
While there bas been described what is at present considered te be a preferred embodi- 
ment of the invention, it will be understood that 
various modifications may be ruade therein which 
are within the truc spiïit and scope of the in- 
vention as defined in the appended claires. 
I claire: 
1. An insulated cable çomprising an inncï con- 
ductor and a continuous filament of either thm'- 
mosetting or themnoplastic material helically 
wound around said conductor te itself ferre a 
continuous flexible sheath, the convolutio)s of 
said sheath beinz inter!ocked with rabbet joints, 
said sheath having certain convolutions found 
se as te provide substantia!ly a one turn spiral 
of reduced diameter directly contacting said 
conductor and radiaily spacing if frein the re- 
maindeï of said convotutions. 
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2. An insulated cable comprising an inner con- 
ductor, and a continuous filament of either ther- 
mosetting or thermoplastic material wound in 
helical convoluions aïound aid conductor, cet- 
5 tain of said convolutions being radially spaced 
frein said conductor and others of said con- 
volutions of reduced diameteï being wound te 
provide substantia!ty one turn spirals direct!y 
contacting and supportin said conductor, thc 
10 spaced convolutions having inter]ocking edges, 
whereby they ferre a continuous flexible sheath 
around said conductor. 
3. An insulated cable comprising  continuou; 
electrica! conductor, a tubu]ar outrer coveril, 
1 and nsulating means supporting said eonductor 
centraHF within said covering and spacing thc 
same thereh.om said insulatin means comp.ri:- 
ing a filament tmving a non-plane surface on 
af least one side thereof and comp!emenary 
20 rabbets af oppcsite margius and on opposite sides 
of said filament, said filament beina foïmed into 
successive groups of helical convolutions joined- 
by interlocking of said rabbets and arraned in 
contact wi[h said outer covering and having a 
OE single complete convolution intermediate each of 
said roups diïectly supporting said conductor 
and helically disposed thereon with the non- 
plane surface of said filament contacting said 
conductor and with the opposite ends of the inter- 
O mediate convo]utions each merging in gradua] 
curvature with the end of an adjacent corre- 
spondin he!ical convolution of a group. 
4, A con;dal cable, ccmprising a coninuou 
electrical inner conductor, an outer conductor 
5 surrounding the saine and insulatin mesns sup- 
porting said conductors in coaxial relationship, 
said insulatin¢ means compïising a continuou 
plastic filament havin¢ complementary rabbets 
at opposite margins and on opposite sides thereof, 
40 and said filament being wound in helical con- 
volutions around said inner conductor thereby 
formiag an unbroken flexible sheath which con- 
tacts said outer conductor, with substantiat por- 
tions of certain convolutions surroundin and 
directly contacting said inner conductor an 
spacing if from the remaining convolutions. 
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